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Conclusion: 1) SRBD was observed in about 1/3 of pts with advanced CHF. 2/3 had a
central form of SRBD. 2) CRT significantly improves AHI and noctural minimal oxygen
saturation in pts with CHF and "CRT on".
11:30 a.m.
879-5 Mechanical Activation Mapping With Strain Imaging: A 
New Approach to Localize Ventricular Lead Placement 
After Cardiac Resynchronization Therapy
Hideaki Kanzaki, Raveen Bazaz, David Schwartzman, Kaoru Dohi, John Gorcsan, III, 
University of Pittsburgh, Pittsburgh, PA
Background: Cardiac resynchronization therapy (CRT) can be beneficial for patients
with heart failure (HF) and left bundle branch block (LBBB). Left ventricular (LV) leads for
CRT are being placed in variable epicardial locations.
Methods: To test the hypothesis that a new mechanical activation mapping method using
echocardiographic strain imaging can localize LV lead placement after CRT, 24 HF
patients with LBBB (EF 24 ± 5%, QRS 164 ± 29 ms) were studied at baseline and the
day after CRT. Strain imaging cineloops were acquired (Vivid 5 or 7, GE Vingmed) from 3
routine apical views: 4-chamber, 2-chamber, and long-axis. The activation maps were
constructed with time-to-peak systolic strain at basal and mid LV walls from each apical
view (12 sites).
Results: At baseline, the earliest mechanical activation occurred at septal sites in 18
(75%), and propagated latest to basal lateral or posterior sites in 19 (79%). After CRT,
the earliest activation site appeared at mid septal-inferior and free wall sites, presumably
from right ventricular apical and LV free wall pacing. The site of LV lead placement (lat-
eral 10, posterolateral 9, anterior 3, anterolateral 1, posterior 1) was identified by the
mapping with the shortest time-to-peak strain in accurate or contiguous LV anatomical
site in 88% (Kappa value 0.88).
Conclusion: Echocardiographic strain mapping revealed changes in the mechanical
activation sequence after CRT and successfully localized LV lead position, which has
promise for clinical utility.
11:45 a.m.
879-6 Left Ventricular Pre-Excitation Is Superior to Right 
Ventricular Pre-Excitation in Sequential Biventricular 
Pacing for Heart Failure
Ilan Hay, Vojta Melenovsky, Barry J. Fetics, Joshua Hare, Daniel Judge, Andrew Kramer, 
Craig Reister, Joe Pastore, Rick Conville, David A. Kass, Ronald Berger, Johns Hopkins 
Medical Institution, Baltimore, MD, Guidant Co., St. Paul, MN
Cardiac resynchronization (CRT) is commonly provided with simultaneous bi-ventricular
pacing; however, sequential Bi-V pacing may be superior. Prior data suggests that overly
premature LV or RV stimulation similarly reduces the effectiveness of CRT. We tested this
hypothesis in nine patients with cardiac failure (EF<30%) and atrial fibrillation. Patients
with marked bradycardia or following AV node ablation were studied to eliminate con-
founding effects of native AV conduction. Bi-V pacing employed an RV-apical and LV-pos-
tero-lateral lead, with RV-LV timing delay varied between -120 msec (RV early) to +120
msec (LV early). In addition, we compared RV only to LV only and Bi-V pacing modes.
Ventricular and aortic pressure data were measured for one minute with each pacing
mode (Table)
Preexcitation of the LV was superior to RV for each time interval tested. Marked pre-exci-
tation of the LV was significantly better than with RV (14.8 ± 2.5% rise in dp/dtmax RV vs
LV, p<0.05). Optimal results were at or near simultaneous activation. Importantly, 120
msec LV pre-excitation was very similar to LV only pacing (14.4 ±2.7 %, better than RV
only), but not as good as Bi-V (21.4 ± 0.76 % over RV, p<0.05). Diastolic function (dp/
dtmin) was also better with synchronized Bi-V pacing and declined with increasing RV-LV
delay intervals for both pre-excitation sequences. We conclude that LV pre-excitation is
superior to RV pre-excitation but offers no advantage over Bi-V pacing in patients without
any supraventricular conduction.
ORAL CONTRIBUTIONS
890 
Ischemic Ventricular Tachyarrhythmias
Wednesday, March 10, 2004, 10:30 a.m.-Noon
Morial Convention Center, Room 254
10:30 a.m.
890-1 Does a Narrow QRS Identify a Low-Risk Subgroup of 
Patients With Ischemic Heart Disease? Results of 
Electrophysiology Testing and T Wave Alternans 
Testing in a "MADIT-2" Population
Kenneth M. Stein, Sei Iwai, Suneet Mittal, Steven M. Markowitz, Ravi K. Yarlagadda, 
Bindi K. Shah, Amit B. Guttigoli, Bruce B. Lerman, Cornell University Medical Center, 
New York, NY
Background: Retrospective analysis of the MADIT-2 database has suggested that the
population with a narrow QRS complex derives less benefit from ICD implantation than
the population with a wide QRS complex. We sought to determine whether the results of
EP-testing (EPS) and T wave alternans testing (TWA) in a population with severe left
ventricular dysfunction and prior myocardial infarction were consistent with this hypothe-
sis.
Methods: We prospectively evaluated 67 patients (53 men, mean age 68±9 yrs) who
were referred for EPS for risk stratification (n=59) or due to a history of syncope or pre-
syncope (n=8). All patients had documented coronary artery disease and a prior myocar-
dial infarction and all had an LVEF < 30% (mean: 25±5%). All pts underwent TWA testing
during rapid atrial pacing (550 msec) with the Cambridge Heart CH2000 system or
HearTwave system at the time of EPS. TWA was interpreted using standard criteria by
two physicians blinded to the results of EPS. The EPS protocol used programmed stimu-
lation at two ventricular sites with up to triple extrastimuli with and without isoproterenol
or dobutamine. Positive EPS was defined as the induction of sustained monomorphic
ventricular tachycardia with up to triple ventricular extrastimuli. A wide QRS was defined
as a QRS duration > 120 msec.
Results: Among the 31 patients with a wide QRS, 65% had positive EP studies vs. 67%
among the 36 patients with a narrow QRS (p=NS). Among patients with a wide QRS 58%
had a positive TWA test vs. 47% with a narrow QRS (p=NS). Excluding patients with
indeterminate TWA tests the positivity rates were 72% and 59% respectively (p=NS). In
fully 90% of wide QRS patients and 81% of narrow QRS patients at least one of the 2
tests (EPS, TWA) was positive (p=NS).
Conclusion: The likelihood of a positive electrophysiologic study and/or TWA test is
remarkably high in a population with ischemic cardiomyopathy and LVEF < 30%, irre-
spective of whether the baseline QRS is wide or narrow. These data do not support the
concept that a narrow QRS identifies a low-risk subpopulation of "MADIT-2"-type
patients.
10:45 a.m.
890-2 Initial Results From the Substrate Mapping and Ablation 
in Sinus Rhythm to Halt Ventricular Tachycardia Trial 
(SMASH VT)
Vivek Y. Reddy, Allison W. Richardson, Petr Neuzil, Krit Jongnarangsin, Stepan Kralovec, 
Lucie Sediva, Milos Taborsky, Matt Reynolds, Mark E. Josephson, Beth Israel-
Deaconess Medical Center, Boston, MA, Na Homolce Hospital, Prague, Czech Republic
Background: In post-MI patients, implantable cardioverter-defibrillators (ICDs) are effec-
tive in terminating ventricular tachycardia (VT) and fibrillation (VF). However, ICD shocks
are painful and do not prevent syncope, and antiarrhythmic drugs (AAD) are often
required. Substrate based catheter ablation has been shown to decrease events in
patients who have received multiple ICD shocks. In this multicenter prospective random-
ized controlled trial, we examined the role of substrate ablation in the primary prevention
of appropriate ICD shocks in high-risk post-MI patients.
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* P < 0.05 ( Repetitive ANOVA with Tukey Correction for post hoc Comparisons) 
Compared with Simultaneous Pacing.
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Methods: Eligible patients had a prior MI, were not using Class I/III AAD, and presented
with: VF arrest (19%), unstable VT (56%), syncope and inducible VT (19%), or prior ICD
and a single appropriate shock (6%). Patients were randomized to ICD (n=57) or
ICD+ablation (n=55). Patients in the ablation arm underwent electroanatomic mapping to
delineate the endocardial infarct margins (CARTO, Biosense-Webster, Inc). Substrate
modification was performed targeting the exit sites of induced VTs and/or late potentials
within the scar using standard (n=10) or irrigated (n=45) radiofrequency ablation cathe-
ters.
Results: Study group characteristics: 95M/17F; age 67±9; LVEF 31.4±9.2%; NYHA
Class I, II, III & IV in 9%, 69%, 19% & 2%; prior revascularization in 65%; MI location:
44% anterior, 47% inferior/lateral, 9% both. ß-blockers were used in 95%, ACE-inhibitors
in 90%. During follow-up (439±211days; range 3 - 947), appropriate ICD therapy
occurred in 15 control (26.3%), and 7 ablation (12.7%) patients (p=.07). Mortality (control
5, ablation 4) was primarily related to CHF. Complications of ablation included pericardial
effusion without tamponade (1), CHF exacerbation (1) and deep vein thrombosis (1).
There was no significant change in LVEF or NYHA Class in either group during follow up.
Conclusions: These initial results suggest that for high-risk post-MI patients receiving
ICDs, adjuvant substrate based catheter ablation is feasible and may decrease ICD ther-
apies. If substantiated by additional follow-up and further studies, a strategy of routine
substrate modification may be appropriate in such patients.
11:00 a.m.
890-3 Catheter-Based Cryoablation of Ventricular 
Tachycardia: First Clinical Experience
Carl Timmermans, Luz-Maria Rodriguez, Academic Hospital Maastricht, Maastricht, The 
Netherlands
Background: Catheter-based cryoablation (cryo) for supraventricular tachycardia has
shown excellent results. The feasibility and safety of cryo for ventricular tachycardia (VT)
has not been previously reported. In animals, cryo has been shown to create large trans-
mural ventricular lesions without perforation and thrombus formation. The aim of this
study was to report the first clinical experience with cryo for VT.
Methods: Cryo was performed in 10 pts (8 men, 62 ± 17 yrs). VT occurred after an old
myocardial infarction (ischemic VT) in 7 pts and was idiopathic (idio VT) in 3 pts. Cryo
was performed with a 10 F, 6-mm-tip catheter (CryoCor) using N2O as refrigerant. Abla-
tion site was selected using concealed entrainment and presence of mid-diastolic poten-
tials for ischemic VT, and earliest activation time (EAT) with optimal pace mapping for idio
VT.
Results: Nine ischemic and 3 idio clinical VTs were targeted in 10 pts. All but 1 ischemic
VT had a right bundle branch block (RBBB) morphology with a northwest (n=2), interme-
diate (n=1), left (n=3) or right (n=3) axis and a mean cycle length of 400 ± 61 ms. One
idio VT had a left bundle branch block morphology with right axis and two with a RBBB
morphology and northwest or right axis. In pts with ischemic VT, concealed entrainment
and mid-diastolic potentials (preceding the QRS by -115 ± 59 ms) were obtained at the
successful ablation sites. The 3 pts with idio VT had an optimal pace map and a mean
EAT of -37 ± 22 ms at the successful ablation site. All but 2 (83%) VTs were successfully
treated with a mean of 5 ± 4 (range 1 to 12) applications. Mean catheter-tip temperature
was -81 ± 2 (-76 to -83) °C. Mean fluoroscopy and procedure time were 63 ± 29 (range
26 to 132) and 237 ± 53 (range 165 to 340) min. The 2 unsuccessfully treated VTs
occurred in a patient with ischemic VT and aortic stenosis (transseptal approach). One pt
had a pericardial effusion post-procedure. After a follow-up of 9 ± 5 months, 1 pt with
ischemic VT had a recurrence with another morphology than the ablated VT. The pt with
idio RBBB-VT with northwest axis continued to have non-sustained VT episodes with a
lower frequency.
Conclusion: Cryo for VT is feasible and effective. When used for ischemic or idiopathic
VT, it is also safe.
11:15 a.m.
890-4 Identification and Characterization During Sinus 
Rhythm of a Mitral Isthmus in Patients With Inferior 
Myocardial Infarction and Monomorphic Ventricular 
Tachycardia
Angel Arenal, Mercedes Ortiz, Esteban Gonzalez Torrecilla, Felipe Atienza, Javier 
Jimenez Candil, Alberto Puchol, Juan Jose Gomez de Diego, Ana Sanchez Hernandez, 
Hospital General Universitario Gregorio Marañon, Madrid, Spain
Background: Previous studies have suggested that an isthmus of surviving fiber between
the mitral valve and the scar border is a critical component of the slow conducting zone in
some ventricular tachycardias (VT) associated to remote inferior myocardial infarction.
These VT are characterized by 2 typical morphologies: 1)Right bundle (monophasic R
waves in lead V1 and QS or Rs configurations in V6) with right superior axis (RSA) and
tall R waves in lead AVR, and 2)Left bundle (rS configuration in lead V1 and a monopha-
sic R wave in V6) with left superior axis (LSA) and tall R in AVL.
Methods: We investigated the feasibility of identify Mitral Isthmus (MI) in voltage maps
obtained during sinus rhythm. Left ventricle electro-anatomical maps (Carto System, Bio-
sense) obtained during right ventricular apex (RVA) pacing in 12 patients with chronic
inferior myocardial infarction referred for VT RF ablation were analyzed. A MI was defined
by the presence of a corridor of consecutive electrograms differentiated by a higher volt-
age amplitude than the surrounding area in the scar tissue. The effect of several voltage
levels of scar definition from 0.5 to 0.1mV were compared.
A MI extending from the septum to lateral wall was identified in 5 patients (72±6 years,
LVEF 31±8 %). The clinical VT morphology was left bundle LSA in 4 patients and right
bundle RSA in 1 patient. MI electrogram showed multiple component and the activation
sequence was from the entrances to the inner part. During pacing from the inner part of
the MI sudden change from left to right bundle morphology were observed, the stimulus-
QRS interval was always > 50 ms. At least one VT related to the MI was induced in each
patient, 5 left bundle LSA and 1 right bundle RSA. Radiofrequency ablation of MI sup-
pressed VT inducibility in all patients. No VT recurrences were observed during the fol-
low-up (median 7 months).
Conclusions: 1)MI can be identified prior to VT induction in all patients with the typical
described VT morphology 2)MI multicomponent electrograms suggest this area are sur-
viving fibers imbedded in scar than normal tissue bounded by scar and the mitral annulus
3)This information is useful to treat non inducible non tolerated VT.
11:30 a.m.
890-5 Infarct Age and Electrogram Characteristics in Patients 
With Postinfarction Ventricular Tachycardia
Frank M. Bogun, Subramaniam C. Krishnan, Joseph E. Marine, Fabian Arnaldo, Daejoon 
Anh, Claudio Schuger, Henry Ford Hospital, Detroit, MI
Background: Replacement and reactive fibrosis resulting in scar formation is part of the
healing process after myocardial infarction (MI). Deposition of fibrous tissue results in
separation of myocardial muscle strands in the healed endocardial infarct zone. Delayed
activation of these muscle strands may be arrhythmogenic. In experiments with super-
fused canine infarct hearts, the infarct age impacted on the duration of left ventricular
(LV) electrograms (EGM) and the separation of isolated potentials (IP). Systematic
assessment of MI age with respect to local EGM characteristics is lacking in humans.
The purpose of this study was to assess the relation between MI age and EGM charac-
teristics during sinus rhythm (SR) in patients with a history of ventricular tachycardia
(VT).
Methods: In a consecutive series of 16 patients (age: 68±7 years, ejection fraction:
0.23±0.11) with a history of remote MI (range 1-31years) and VT, mapping of the LV was
performed with an electroanatomic mapping system (CARTO) during SR. Careful analy-
sis of EGM morphology and EGM width -as defined from EGM onset to the latest local
activation- was performed and correlation between characteristics of the local bipolar
EGM of the infarct-zone and MI age were made. Characterization of the VT isthmus site
was determined with entrainment mapping and the location of the isthmus was correlated
with substrate mapping.
Results: The MI age correlated significantly with the width of the local endocardial EGM
during SR in the periinfarct zone (R=0.83; p<0.001) as well as with the local activation
delay in this area after the QRS complex (R=0.84; p=0.001). IPs separated by an isoelec-
tric line were spaced further apart the older the MI. In the majority of cases a critical isth-
mus was found in areas with the latest endocardial activation.
Conclusion: Postinfarction remodeling results in the deposition of fibrous tissue between
surviving muscle bundles. The development of broad, fractionated EGMs and IPs is time
dependent and is a reflection of the remodeling process. Our findings suggest that
remodeling plays an important role in the development of complex anisotropy that is nec-
essary for postinfarction VT.
11:45 a.m.
890-6 Ablation of Postinfarction Ventricular Tachycardias 
Targeting Delayed Local Potentials Guided by 
Electroanatomical Mapping
Juergen Schreieck, Bernhard Zrenner, Jun Dong, Isabel Deisenhofer, Michael A. 
Schneider, Christof Kolb, Claus Schmitt, Deutsches Herzzentrum München and 1. Med. 
Klinik, TU München, Munich, Germany
Background: Linear ablation connecting scars or separating ventricular tachycardia (VT)
exit points have been suggested for catheter ablation of ischemic VTs. However, linear
ablation in the ventricle is technically challenging and a clear validation is lacking. There-
fore, we investigated a simplified anatomically based method for ablation of post infarc-
tion VT by targeting all delayed local potentials in the scar area of interest.
Methods: We investigated 35 patients with frequent and drug refractory ischemic VT (age
66±10 years, 32 men, ejection fraction 32±14%). Thirty patients had already received an
implantable cardioverter defibrillator (ICD) and presented with frequent shocks deliveries
or frequent hemodynamically compromising VTs. All patients underwent programmed
stimulation to define the number, morphology and hemodynamic stability of induced VTs.
A mean of 2.7±1.7 VTs were induced and 18 patients (51%) had at least one unstable
VT. Electroanatomical voltage mapping (CARTO, Biosense Webster) in the left ventricle
during sinus rhythm was used to identify myocardial scar areas (sites with bipolar voltage
less than 1.5 mV). Pace-mapping was performed around the scar border to identify VT
exit points of induced or documented spontaneous VTs. Multiple radiofrequency energy
applications (37±28) with large-tip or cooled-tip catheters were used to ablate all delayed
local fractionated potentials in the scar area around all pace-mapping match sites up to a
distance of 1.5 cm. If the clinically documented VTs were still inducible, more distant
delayed local potentials were ablated. All except two patients had an ICD during follow-
up.
Results: In all patients clinically documented VTs were not inducible any more after abla-
tion, and 19 patients had no inducible VT at all. Seven patients underwent two ablation
sessions. During a mean follow-up of 20±12 months, 24 patients (68.6%) remained free
of any VT recurrence, and 31 patients (88.6%) had a more than 90% reduction of VT epi-
sodes.Conclusion: Segmental ablation targeting only delayed local fractionated poten-
tials in scar areas around VT exit points is an effective alternative to strictly linear lesions
for ablation of post infarction VT.
